 
f the frictional coefficient between co-ion and water is in free solution, Cs is the average salt concentration in both compartments, and φw is the volume fraction of water in the membrane phase.
Frictional coefficients are defined as 0 1w f = RT/Di, where Di is the diffusion coefficient of single ion, i, in the free solution. The ionic diffusion coefficient Di at a given electrolyte concentration may be obtained by the ionic conductance data. For example, at 0.01 M NaCl solution, the ionic diffusion coefficient for Na + and Cl -were found to be DNa+ = 
Section S3
Water uptake, ion-exchange capacity, and swelling ratio measurements
Detailed procedures for measuring water uptake, ion-exchange capacity and swelling ratio have been included in in section S2 of Supporting Information. To estimate the water uptake (WU) and swelling ratio (SR), membrane samples were soaked in the deionized water for 24 h at room temperature. After removal of surface water by adsorbent paper, length and weight of wet membrane sample were measured. Afterwards, membrane samples were dried in vacuum oven at 90-100 o C for 24 h and further length and weight of dried membrane sample were measured. The WU (%) and SR (%) were estimated using following equations.
Where Ww and Wd are the weights of wet and dried membranes, respectively.
Where Lw and Ld are the length of the wet and dry membrane, respectively.
S3
The ion exchange capacity (IEC) was measured by acid-base titration method. Membrane samples were equilibrated in 50 mL 1.0 M NaCl solution for 24 h to exchange the H + by Na + .
Afterwards, the solution was back titrated with NaOH (0.10 M) using phenolphthalein indicator. The IEC was estimated according to the following equation:
CNaOH and VNaOH are concentration and volume of NaOH solution consumed.
Section S4

Chronopotentiometric studies
The chronopotentiometric studies responses for the membranes in equilibrium with 0.01 M NaCl solution were recorded in a two-compartment perspex cell separated by membrane (25.0 cm 2 ). A constant current was applied across the membrane using two dimensionally stable titanium electrodes coated with precious metal oxide, with the help of potentiostat/galvanostat (Auto Lab, Model PGSTAT 30 (EcoChemie, B.V. Utrecht, The Netherlands)). Electrolyte solutions were continuously recirculated in two compartments with the help of peristaltic pumps. Variation in potential with time under static conditions was recorded. In all these studies, the direction of the current was set in such a way that the counter-ion should move vertically upward from the outer to the inner compartment with minimal perturbations caused by natural convection. Two saturated calomel electrodes were used for the measurement of the potential difference across the ion-exchange membrane under static conditions. The solutions of both the compartments were vigorously recirculated between two successive experiments to ensure the return of equilibrium conditions in two solution-membrane interfacial zones.
Detailed analysis of chronopotentiograms
If an ion-exchange membrane separates two identical monovalent electrolytic solution of concentration C, then according to Fick's second law of linear diffusion, at the membranesolution interfacial zone, the variation in counter-ion (i) concentration (Ci) with time (t), may be given as follows:
  Energy consumption (E, kWh/kg of salt removed) was estimated by following eqn:
where V is the applied voltage, I the current, t the time allowed for ED process, and m is the weight of salt removed. Current efficiency (CE) was estimated by:
where F is the Faraday constant, M the molecular weight of salt, n the stoichiometric number (n = 1 in this case), and Q is the electric quantity passed (Coulombs; A s).
Table S1
Physicochemical and electrochemical properties of AEM (ASV, supplied by Selemion, Japan). 
Properties
